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ABSTRACT 


The Sandveld communities of the Punda Milia-Pafuri-Wambiya area in the Kruger 
National Park are described floristically and structurally. Habitat factors such as aspect, 
slope. soil, geology and altitude are discussed briefly. The floristic classification of the 
communities was done by means of the Braun-Blanquet method and the communities are 
described in terms of the most conspicuous as well as the differential species in the woody 
and herbaceous strata. The structural analysis was done by means of the Variable Quad- 
rant Plot method and the discussion of the structure of the communities is based on the 
different growth forms, their canopy spread in different strata and the number of indi- 
viduals per hectare. 


UITTREKSEL 


`М FLORISTIESE BESKRYWING EN STRUKTURELE ANALISE VAN DIE 
PLANTGEMEENSKAPPE VAN DIE PUNDA MILIA-PAFURI-WAMBIYA- 
GEBIED IN DIE NASIONALE KRUGERWILDTUIN, REPUBLIEK VAN SUID- 
AFRIKA: 
2. DIE SANDVELDGEMEENSKAPPE 

Die Sandveldgemeenskappe van die Punda Milia-Pafuri-Wambiya-gebied in die 
Nasionale Krugerwildtuin, wat onderskeidelik deur middel van die Braun- 
Blanquetmetode en Varieerbare Kwadrantperseelmetode gemonster is, word aan die 
hand van hul floristiese samestelling en struktuur bespreek. Daar word kortliks na habitat- 
kenmerke soos aspek, helling, grond, geologie en hoogte bo seespieël verwys. Die floris- 
tiese klassifisering van die verskillende gemeenskappe word aan die hand van die opval- 
lendste en differensiërende spesies van die houtagtige en kruidagtige stratums beskryf. 
Die strukturele beskrywing is veral op die verskillende ргоеіуогте. hul kroonverspreiding 
in verskillende stratums en die aantal individue per hektaar gegrond. 


INTRODUCTION 

The Punda Milia-Pafuri-Wambiya area is situated in the northern part of the 
Kruger National Park and is bordered by Zimbabwe to the north and Mozambi- 
que to the east. The study area falls within the Transvaal Lowveld (L) climatic 
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region of the South African Weather Bureau (Schulze, 1965) and according to 
the Kóppen classification has a warm arid climate with a dry winter and a mean 
annual temperature exceeding 18°С. The mean annual rainfall and temperature 
of Punda Milia and Pafuri are 549,1 mm; 22,9 °С and 415,2 mm; 24,2 °С respec- 
tively (Schulze, 1947; Weather Bureau, 1954, 1965; Reparticao tecnica de esta- 
tistica, 1961). In the preceeding paper (Van Rooyen, Theron and Grobbelaar, 
1981a) environmental factors such as topography, drainage, geology, soils and 
climate were discussed in more detail. 

To formulate a conservation and management policy, the emphasis must be 
on proper land use and for this purpose a classification of the vegetation is 
essential. Animal species differ in their habitat preferences and it is therefore 
important to locate the geographical distribution of these animal habitat types. 
Several factors determine the suitability of a habitat for a particular animal spe- 
cies, for example availability of food and visibility. Both these factors depend on 
floristic composition as well as vegetation structure. Relevant structural features 
include canopy regime and density of the various species at different height 
levels. 

The objectives of this study were to classify the vegetation according to the 
Braun-Blanquet method (Werger, 1974) and to analyse the structure of the 
vegetation by the Variable Quadrant Plot method (Coetzee and Gertenbach, 
1977). 


METHODS 


The Braun-Blanquet method, which was used in this study, is presently used 
in South Africa as basis for botanical surveys. The use of a uniform surveying 
method ensures comparable results and makes a hierarchical classification of the 
vegetation possible (Bredenkamp, 1975). This method has already been applied 
successfully on South African vegetation by Van Zinderen Bakker Jr. (1971); 
Coetzee (1972); Werger (1973); Bredenkamp (1975) and Boucher (1977) 
amongst others. The descriptive phrase included in the name of each community 
is based on the physiognomic vegetation classification of Tinley (1969). 

For the structural analysis of the woody vegetation the Variable Quadrant 
Plot method was used (Van Rooyen ег al., 1981а). For each individual plant in 
the sample plot the species name, growth form, trunk diameter at ground level 
(if >100 mm), maximum height and the maximum canopy diameter in different 
strata were recorded. From the data the canopy spread and density of each plant 
species as well as each height class in the sample plot, were calculated. The 
canopy spread was expressed as a percentage of the sample plot area and density 
as number of individuals per hectare. The different strata that were investigated 
are: 0,5 m; 1 m; 2 m; 3 т; 4—5 т and >6 т (Van Rooyen et al., 1981a). The 
height class to which an individual belongs corresponds to the stratum in which 
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the highest plant material of that individual occurs. The three growth forms 
which were distinguished are as follows: 


tree — individual with a single stem; 
sparse shrub — individual with two to four stems; and 
shrub — individual with more than four stems. 


The field data were processed using computer programs. Tables were com- 
piled for each sample plot and the mean values calculated for all the plots within 
a particular plant community. The following discussion is based on the latter 
values. 
The total percentage canopy spread for a given stratum is obtained by 
(a) measuring the maximum canopy diameter of each specimen within that 
stratum on each sampling plot; 

(b) calculating a circular canopy cross-sectional area for each individual plant 
from the values referred to above; 

(c) calculating the sum of all the canopy cross-sectional areas of the given stra- 
tum referred to above for each sampling plot; 

(d) expressing each of the last mentioned figures as a percentage of the surface 
area of the relevant sampling plot; and 

(e) calculating the average value of the last mentioned values for the various 
sampling plots within a community. 

The percentage apparent canopy cover (p.a.c.) is calculated as canopy cross- 
sectional area by using the largest canopy diameter measurement for each indi- 
vidual. The canopy cover for each group of individuals of the same species, 
growth form and height class is then calculated. This value is given as a percen- 
tage of the surface area of the sampling plot for the height class of that group. 
The total percentage canopy cover is then computed for each species and an 
average value of the latter values for the various sampling plots within a com- 
munity is thus established. 


RESULTS AND DISCUSSION 


The classification of the vegetation in the study area stresses the correlation 
between habitat and floristic composition of communities as well as relationships 
between communities. Floristic composition and floristic relationship are shown 
in Table 1. 

Differences and variations in the vegetation can often be ascribed to differ- 
ences in geological formation. soil depth and rockiness of the soil surface, while 
climate, slope. pH of the soil. soil texture. soil structure. consistency and the 
concentration of salts in the soil all probably play a major role in the distribution 
of the plant communities. 

The Sandveld communities are mainly found in areas underlain by Water 
berg Sandstone, Cave Sandstone as well as the light red to white sands of the 
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TABLE 1 


A constancy table of the plant communities of the Punda Milia—Pafuri—Wambiya area 
in the Kruger National Park* 


PLANT SPECIES 


COMMUNITIES 


үне НҮОКО- 
SANDVELD | МОМ МОРАМЕ PHILOUS 


DIABASE 


3 
4 


i.i 
Ца 
13 
1.4 
iil 


(1:2 
168 
1.4 


А Burkea africana ............. 
Fimbristylis hispidula ........ 
Andropogon gayanus ........ 
Holarrhena pubescens ....... 
Bauhinia galpinii............ 
Ослпа риса етее 


B Baphia massaiensis .......... 
Grewia microthyrsa ......... 
Combretum celastroides ...... 
Hugonia orientalis........... 
Ptaeroxylon obliquum ....... 
Pavetta catophylla........... 
Cleistanthus schlechteri....... 
Mariscus 5р. РТ 
Нета со 
Xylia torrean a PITA T СОС 


С Xeroderris stuhlmannii....... 
Aristida junciformis ......... 
Апай ЕНИ die КОЕ 
Indigofera inhambanensis .... 
Limeum айне v E 
Macrotyloma ахШате ........ 
Pavonia burchellii........... 


Tricholaena monachne....... 
Merremia tridentata ......... 
Crotalaria sphaerocarpa...... 
Eerotis patens с M 
Pteleopsis myrtifolia ......... 
Eragrostis pallens m T TEE 
Zygoon graveolens .......... 
ПОА атеш КЕЛК КО 


4 


— ммо C9 G2 CA 


3) 
2 
3 
2 
2 2 
2 
2 1 
ПА 74 D 
1 B 
1 | ity d 
t 
1 ii 


Мә ә > ш) шә — Оз мм 

н шо м шәм ә о л 

— C2 t3 кн O9 ОЈ ОЈ не C9 4 
= 


za 


The constancy value of a plant species in a community is indicated by the following 
symbols: 1 (1-20 96); 2 (720—40 %); 3 (240-60 %) 4 (260-80 26); 5 (780—100 20) 
"The complete differential table can be found in Van Rooyen (1978). 
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COMMUNITIES 


COLOPHOSPER- 
SANDVELD |MUM MOPANE 


HYGRO- 
PHILOUS 


DIABASE 


217 
3 
4 

1.1 

12, 

1.3 

1.4 


22 


PLANT SPECIES 


N 


Vitex amboniensis ........... 
Vangueria infausta .......... 
Se ОЧИ ро секо сто нека дека 
Xeromphis obovata.......... 
Hippocratea crenata ......... 
Acrotome inflata ............ 
Blepharis subvolubilis ....... 


м F2 C2 P9 09 me 


~) 
— 


Croton gratissimus .......... 2 
Afzelia quanzensis .......... 
Brideliamollis .............. 
| Maytenus mossambicensis .... |1 
Indigofera lupatana.......... 
Landolphia kirkii ........... 
Asparagus falcatus .......... 1 
| Canthium huillense .......... 


~) 


| Rhus leptodictya ............ 
Lagynias dryadum .......... | 
Elephantorrhiza burkei ...... | 
| Brachylaena huillensis ....... 


t9 


— — ке ке НЗД М HD шә UA 


— 


Croton pseudopulchellus ..... 1 
Commelina benghalensis ..... Т 
Achyranthes sicula .......... 
Setariaiisilata. .............. | 
Leptocarydion vulpiastrum ... 1 
Cymbosetaria sagittifolia ..... 
Selaginella dregei............ 
Panicum heterostachyum ..... 
Barlenaiealpmit............- 
i | Panicum deustum ........... 


| F Androstachys johnsonii ...... 1 | 
Sporobolus panicoides ....... 1 


Merremia pinnata ........... 
Суретиз атар ја cce 1 


— — e Си Би ә ГЈ БЈ Wwe 4— n 


3 

Pellaea calomelanos ......... 2 
Phyllanthus reticulatus ....... 2 
1 

1 

1 

1 


Corchorus longipedunculatus 

Xerophyta retinervis ......... 
Cleome monophylla ......... 
Xerophyta equisetoides....... 


| 
| (бу Bellneg Viridis .............. P 


pad mM а POR М 
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PLANT SPECIES 


H Combretum zeyheri 
Borreria scabra 
Pogonarthria squarrosa ...... 
Strychnos decussata 
Pseudolachnostylis maprounei 

folia: COMER 
Hexalobus monopetalus ...... 
Strychnos madagascariensis . . . 
Ipomoea magnusiana ........ 
Guibourtia conjugata ........ 
Rhynchosia resinosa ......... 
Triumfetta pentandra 
Diplorhynchus condylocarpon 
Alchornea laxiflora .......... 
Monodora junodii ........... 
Celosia trigynia е 
Waltheria indica 
Hymenocardia ulmoides 
Cassiaa DSUS ОУ ЛКК 
Blepharis maderaspatensis .... 
Tephrosia elongata .......... 
Rhynchosia venulosa 
Artabotrys brachypetalus ..... 
Agathisanthemum bojeri 
Tephrosia longipes 
Crabbea velutina............ 
Hippocratea longipedunculata 
Ximenia caffra E 
Ozoroa paniculosa .......... 
Ozoroa engleri ОООО СС 


I Urochloa mosambicensis ..... 
Chloris virgata p E 
Acacia tortilis S EE 
Salvadora angustifolia 
Boerhavia diffusa 
VAzunaltetracantita n 
Alternanthera pungens 
Trianthema triquetra ......... 
Setaria verticillata 
Acacia Sene pg a] КОЮКЕ КК О 
Cyathula старија 


J Ximenia americana.......... 
Enteropogon macrostachyus . . 
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COMMUNITIES 


COLOPHOSPER- 
SANDVELD |MUM MOPANE 
Ше сел Кыа S. 
cl Sel Сї сч 
Зао ИЕ ЗЯ 
1 (2 |e lil ja 2 
Ap | PA (| 8) | || и 1 2 
i Я pat: [al 
S 0 И | | 2 
22 | 11 [fat |] 2 
3121 41 818 1 3 1 
2 |2 |4 |2 22 E BI 1 
22 ||5) || 2 
2 || | il | 2 1 
1 Тер 1 
4 15) || 
1 |4 2 i 
212 its p 
1 |2 22 |22 1 
292 2 s | |“ 2 
202 3 |1 
1 Рај 
1 11.242 
Py ||| ИТ il 
11112 1 |1 
ДЕ [22 1 
22 i [ril 1 
2 (пра 1 
1 2 1 11 1 
Ши си 
1 1 
1 ТИН! 1 
т 
1 5) || I nt m 
1 4 |1 |1 
5) ||| 
2 1 
2 
2 
1 
1 
1 
1 1 
1 
it ||! 1 |4 
ПАРАЛ (Зи 


DIABASE 


4 


HYGRO- 
PHILOUS 
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COMMUNITIES 


COLOPHOSPER- 
SANDVELD | МОМ МОРАМЕ 


HYGRO- 
PHILOUS 


DIABASE 


3 
4 
Welt 


| 12 


1.3 
1.4 


PLANT SPECIES T 


2 
1.3 
1.4 

[Ё 
m) 
1.1 
1.2 
1.3 
2.1 
u 


4 


Tetrapogon tenellus.......... 
| Chloris roxburghiana ........ 
Acacia grandicornuta ........ 
Amaranthus thunbergii....... 


— Nee 
н н М № 


К Commiphora glandulosa ..... | 1 
Abutilon fruticosum ......... | iL jel 
Ecbolium revolutum ......... NI | 
Sporobolus smutsii .......... 1 ЕВЕ. 
Thilachium africanum ....... FOR 
Corbichonia decumbens ...... 
Sporobolus fimbriatus ....... 
Aristida rhiniochloa ......... 


to 


— b2 м мм м 


= SS] соң, го = 


me њен М М ОЈ 


L Enneapogon scoparius ....... 5 
ИСА ре... |1 | 4 


— 


| М Terminalia prunioides ....... | 
Maerua parvifolia ........... 
| Seddera capensis ............ | | | 
| Р ЙИЙИПТЕЛАСсанну”............ | 
| 
| 


СЛ — U 
[55] 


I3U2 221212 


а 
кегә м WW 


Zanthoxylum capense........ 


N Themeda triandra ........... | 
Neorautanenia amboensis .... | 
Serraria woodii сс ста | 1 | 
Urochloa brachyura ......... E 
Panicum coloratum.......... 


— = а 
— 
t2 U2 G2 4 Сл 


ә 
NN 
м м 


Bothriochloa insculpta ....... 
Phyllanthus maderaspatensis . . 
Fingerhuthia africana ........ е, | 
Indigofera heterotricha....... 
Sorghum versicolor.......... | 
Heliotropium strigosum ...... | 2 
Oropetium capense .......... | 


| 

| 

| 

| | 
О Heteropogon contortus....... 1 | |1 

| 

| 


= eS ee м Me 
когоо о 03 Wh 
RFP NWN > ДА 
e – ee м 


„а 


Р Colophospermum торапе.... 
Euclea divinorum ........... 1 


Wun 
= 
гә Cn 
UA 
но tA 
сл CA 
UA 


Жо К л оа 
Neuracanthus africanus ...... 


Barleria lancifolia’........... 
Eragrostis rigidior........... 1 


mw 


to RU 


— = м м 


— г 


~ 
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COMMUNITIES 
aa) 
COLOPHOSPER-| < | HYGRO- 
SANDVELD | МЏМ МОРАМЕ Е PHILOUS 
a 
PLANT SPECIES acd a ee о ee 
Eragrostis superba .......... 1111112 [41 | jl 
Combretum hereroense ...... 1 WELTI 3 2 1 
Dicoma tomentosa .......... ЦА 111 
Dalechampia galpinii ........ 1|2 
Aptosimum lineare .......... | 2 
Sterculia торет5 а а 1 il) 2 1 
О Combretum apiculatum ...... 211.23 S325) ЕЕ үзүл үгө 
Aristida congesta subsp. con- 
gesta. , NL. e 2 ЕЭЗ 28 58 5) ST ES 
Indigofera vicioides.......... i IS t or a Е! 
Cissus lonicerifolius ......... ПЕ ЛА 22) 22 зо aL] | 2 2 
Hermannia glanduligera...... Sl 2 i ЕТЕ i qr 22 | 14 2) 
Rhynchosia tota ЕКОО О КЕ S 12 ч ЖЖ SE S 2 2:13 
Phyllanthus burchellii........ 1 S 3] i it s TES || 2 2 
Hibiscus engleri Me 2121 зат Ira 2 
Brachiaria nigropedata....... 2 s SE ak || a ү 3l 2.2 
Vigna unguiculata ........... IEA A 21 
Commelina africana ......... 2 22 EE И ТӨ Lj] al 
Acalypha indica............. 1 ра 
Boscia albitrunca............ ПОЕТИ ЕЕЕ T 2 
Commelina erecta ........... 22 SH AL || О О 2 
Monechma monechmoides ... iL |] Sh] ЛА ТЕЛ ЈА sly 5, it || il 
Enneapogon cenchroides ..... 1 WIES А SS Ab) ST | 22 22 
Phyllanthus pentandrus ...... 1 n pst prat m a a || 
Tephrosia polystachya ....... iE S | 3 I bb gt TE SS SIS 
Cassia abbreviata MERTA 1|1|1 1|1 il it || al 
Schmidtia pappophoroides ... | 2| 2| 4| 4| 1 2112 314 
Hibiscus sidiformis .......... RTT aby] ИК ЮЕ Г 22 2 
Kyphocarpa angustifolia ..... пија SEIS | и 2 
(Стелла bicolor PEE 1 2(2(2|1| 3) 4) 4/4|2|3ј2 
Dalbergia melanoxylon ...... 2 41311 ЕЕЕ 
Pseudobrachiaria deflexa ..... 2 ЧЕЗ 2 HI s | 
Pupalia lappacea............ 1 BPA 525) | 112 2 
Evolvulus alsinoides ......... ПТО iS 2 1 
Tragus berteronianus ........ HL |) SE] il Sra aE] at и 
Cassia mimosoides .......... 1 2 1 2.1 1l 
Euphorbia polycnemoides .... | 1 ПШ Б iL E SEA 142 
Crotalaria virgulata.......... ТЕШ 1 2 2 
Euphorbia tettensis .......... 2, 3} || 22 13 || | 2 
Maytenus heterophylla ....... 1 1 1} 1)1;4/1 
Cucumis GN UTC ee ere 2 fl Alf] ay] al 1 2 
Corchorus asplenifolius ...... 1 3 1| 1 2 | 2 || |] 2 | 3 
Lantana rugosa Pen ИЕ 2 1 OB! 1 2 
Tricalysia allerti на il 112 1 1 
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COMMUNITIES 


COLOPHOSPER- 
SANDVELD |MUM MOPANE 


HYGRO- 
PHILOUS 


DIABASE 


[ЙЇ 
Поа 
ig 
1.4 
1 
DIO 
ДР 
1.2 
5) 
1 
2 


3 
4 
1.1 
152. 
ЁЗ 
1.4 


PLANT SPECIES 


[65] 


— 
— 


Grewia monticola ........... 
Mundulea sericea ........... 1 1 
Cymbopogon excavatus ...... 
Markhamia acuminata ....... 
Gardenia resiniflua .......... 
а рта. ас 1 
Ваме ај ту - = 
Stylochiton natalensis ........ 1 
Eragrostis curvula........... 
Ipomoea pes-tigrides......... 1 
Соппашрлуйа .............. 1 
Clerodendron тета ит ...... |1 1 
УЙУ ЈИ а а а а ee een 
Manilkara mochisia ......... | 
Rhynchosia minima ......... 1 
Eragrostis heteromera........ 
Grewia hexamita ............ 111 
Gisekia africana ............ 
Commiphora edulis ......... 
Anisotes sessiliflorus ......... 1 
Cardiospermum halicacabum 
Aspilia mossambicensis ...... 1 1 1 
Dactyloctenium аерурнит.... | 1 Il 
Polygala wilmsii ............ |2 
| Calostephane divaricatum .... | 
Hermbstaedtia odorata ....... 1 
| ПОЉА А оа s eee 1 


рите cm 
he 


м гә 


T 
— 
— кею а 


T 
Ipomoea obscura............ 1 111 1 
| 


Kohautia virgata ............ 2 | 

Gardenia spatulifolia ........ КЧ и 
Cissus quadrangularis........ 
Stipagrostis uniplumis........ 1 

Eragrostis lehmanniana ...... 

Leptactinia benguelensis...... 1 

Ipomoea сғаѕѕ5іреѕ ........... 

Orthosiphon suffrutescens .... 

Grewia villosa eras eee 

Lippia javanica ............. 

Merremia palmata........... 

Endostemon tenuiflorus ...... 


ЈЕ ОАО 
Piliostigma thonningii........ 
Hyparrhenia rufa ........... 
Helichrysum miconiifolium . . . 


Www +ь 
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COMMUNITIES 


COLOPHOSPER- HYGRO- 
SANDVELD | MUM МОРАМЕ PHILOUS 


PLANT SPECIES 


(рогова Ол 
ACACIA СТОП 


5 ИНИ Бо COG ОУУ ОООО 
Tetrapogon mossambicensis .. 
Cephalocroton mollis ........ 
Ruellia patula НИ 
Brachiaria erucaeformis ...... 


ТОЈ Асасш albida E ООО 
BIGUSISVCOTITOLLS КК СС 
ACACIA кори ООУ 


Diospyros mespiliformis ..... 
Hypoéstes verticillaris ........ 
Abutilon angulatum ......... 
Tabernaemontana elegans .... | 1 | 1 


= 
= 
= 
= 
5 
E 
= 
a 
=. 
Ss 
Q 
шә чә C9 ДА 4 HAWN 


У Setaria sphacelata ........... 1 ш 2 
Ischaemum afrum ........... | 
Ischaemum brachyatherum ... 
Panicum meyerianum........ 
Echinochloa pyramidalis ..... 
Acacia xanthophloea ........ 
Sporobolus consimilis........ 
Xanthocercis zambesiaca ..... 
Кере тај сан PE 
Cyperus fenzelianus ......... 
Croton megalobotrys ........ 
CGhlorissgayanum E 1 


чы CA G2 
ol 


NWN WD шо 
— — NRE NEN PE ошо 


W Panicum maximum.......... 4 
Digitaria enanina go S 
Hibiscus micranthus ......... 1 
Lonchocarpus capassa ....... 1 
Spirostachys africana ........ 1 
Combretum imberbe......... 
Solanum panduraeforme ..... 2 
Dichrostachys cinerea........ 2 
Combretum mossambicensis .. | 1 
"dAcactamiprescernsap cm 1 
Securinega virosa ........... 


М сл CA 
л RE 
whe 
BNE 
NN 
U 


Were BN 
к к О Сл 4 
= w М шо 
о к CA C29 


— 


омо 
ө 
оошо мош 
о 
= = = (У = (> 


м 


Да не уу" 
о = N 


dex 


=e N M M o e RR ОЈ (д 
н оо кн кн Мә нә Ne kW LS 


N Nw 
— 
— Мә ОЈ 09 МӘ на — цо У CA 
me М = ого 
— 
к UJ огоо н 
-N 
— > ошо ОЈ не 
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COMMUNITIES 


COLOPHOSPER- 
SANDVELD | МОМ МОРАМЕ 


HYGRO- 
PHILOUS 


DIABASE 


2 


PLANT SPECIES к ee a a tie со 
Vernonia fastigiata .......... 4 “РЕ БШ Е 
Cenchrus ciliaris ee | 1 1662 211 1 
Achyranthes aspera.......... 1 | iL pe те 5 | il 
Indigofera rhytidocarpa ...... 1 |1 2 ЗИ ЛЕЕ 
Lannea stuhlmannii ......... 2a |) И ТТ Т it |) i 2 
JWeucasiolabratame earsscns 1 n 2 at 2 1 
Melhania forbesii ........... Ib | st Sh И PA 1 
Monechma divaricatum ...... w2 958 
Sclerocarya caffra ........... n pu 2 i | 1 ТМ 2 
| Rhynchelytrum villosum ..... 121162 ШКЭ ЗО ЕТ 
Commiphora mollis ......... | |2 1219112 1 
Вест obovatum ........... 1 Ly] ily) | 1 
Asparagus setaceus .......... 1 јака PAI AL | 1 3 
Corchorus ИП осо сооб овака 2222 T5 1 ibt p [hak jit 3 1 
Tragia rupestris o ot 1 Á pest 111 it [27 2 1 
Grewia flavescens ........... 2 TESTE INT 1 |2 
Maytenus senegalensis ....... 1 1 
Leonotis nepetifolia ......... 2 си 1 
Pterocarpus rotundifolius..... | | 1 
| Ceratotheca triloba .......... | 1 1 1 1 2 
Barleria transvaalensis ....... 11111 
Peltophorum africanum ...... |2 | 1 1 
Hemizygia bracteosa......... Jat al НИТ 1 1 2 
Albizia harveyi ............. | | | 1 111 2 
| Abutilon guineense .......... | Hep it [it Т 2 1 
Ziziphus mucronata ......... | 1 i dul 1 1 1 
| Melhania rehmannii ......... | ВИЕ 1 1 
@Урёги$ 5р. оо | КЕЙТ 1 2 
Ormocarpum trichocarpum . . . 1 1 2 
Abutilon ramosum .......... 16| | | 1 
Indigofera schimperi......... ВА ет И НИ | 32 
Cassia petersiana............ [1 АНДА S LM ES STI 


Quaternary period (Van Rooyen, 1978). These communities are jointly char- 
acterised by species group H (Table 1) and can be subdivided as follows: 


1. The Terminalia sericea—Pteleopsis myrtifolia tree savanna 
1.1 The Burkea africana—Pseudolachnostylis maprouneifolia tree savanna 
1.2 The Baphia massaiensis—Guibourtia conjugata thicket 
1.3 The Xeroderris stuhlmannii—Combretum apiculatum tree savanna 
1.4 The Terminalia sericea—Pogonarthria squarrosa tree savanna 


| 
| 
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2. The Croton gratissimus—Phyllanthus reticulatus tree savanna 
2.1 The Кики acuminata—Afzelia quanzensis—Combretum apiculatum 
tree savanna 
2.2 The Androstachys johnsonii—Croton pseudopulchellus dry forest 


3. The Rocky Outcrop community 
4. The Diabase community 


The Rocky Outcrop (3) and Diabase community (4) were only described 
physiognomically. The four communities of the first group (paragraphs 1.1, 1.2, 
1.3, 1.4) are found mainly on the plains with deep sandy soils which are char- 
acterised by the following factors: low pH, leached deep sandy soil, high elec- 
trical resistance and a low percentage of stone covering. The altitude is normally 
higher than that of the surrounding Colophospermum mopane communities. The 
two communities of the second group (2.1, 2.2) are characterised by the follow- 
ing habitat factors: shallow, rocky, sandy soil and moderate to steep slopes. The 
pH and electrical resistance of the soil varies greatly. 

The Rocky Outcrop community (3) is characterised by hills and inselbergs 
built up of Cave Sandstone while the Diabase community (4) is found on diabasic 
sills characterised by a dark red-brown clay soil. 

1. The Terminalia sericea Pteleopsis myrtifolia tree savanna. The four 
communities (paragraphs 1.1, 1.2, 1.3 and 1.4) within this savanna are characte- 
rised by species groups A, B, C and D respectively (Table 1). These communi- 
ties are related to each other by the mutual presence of species group D. Com- 
munity 1.4 is distinguished from communities 1.1, 1.2 and 1.3 by the absence 
or poor representation of species groups A, B and C (Table 1). 

The habitat of the following four communities are characterised in general by 
the following factors: 

Community 1.1: Red-brown fine textured sandy soil on the plains and on rocky 
north-facing slopes. 

Community 1.2: Deep red coarse textured sandy soil, strongly leached, with a 
very low pH, and stones absent on the soil surface. 

Community fne habitat of these two communities are very similar. Fine to 


1.4: medium textured brown sandy soil with a low pH and with 
stones normally absent on the soil surface. 


A prominent feature within community 1.3 is the large number of pans such 
as Shirombe, Magwitsi, Wambiyane, Matlakuza and Klawer pan that occur in 
the western part (Van Rooyen et al., (1981a). 
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Fic. 1. 
Vegetation map of the Punda Milia—Pafuri—Wambiya area in the Kruger National Park. 


1.1 The Burkea africana—Pseudolachnostylis maprouneifolia tree savanna 

This community occurs mainly on Waterberg Sandstone at 400 to 555 m 
above sea level on plains and on slopes with a gradient up to 10° and covers the 
broken country around Punda Milia, from the Levubu River in the west to Xan- 
tangelane in the east. This community usually occurs on the plains and on the 
north-facing slopes which are warmer and drier than the south facing slopes 
(Figs 1 & 2). 

The Waterberg Sandstone weathers to a red brown to a dark red-brown fine 
textured sand or loamy sand. The soil layer varies from 30 mm to more than 1 m 
deep. Up to 60% of the soil surface is covered by stones and the topsoil is 
apedal with a loose consistency. The pH of the strongly leached to normal soil 
ranges from 5,2 to 6,2. Carbonates are usually absent. 
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OOO! BURKEA AFRICANA-PSEUDOLACHNOSTYLIS MAPROUNEIFOLIA TREE 
POO SAVANNA 
ВАРНА MASSAIENSIS-GUIBOURTIA CONJUGATA THICKET 


ВАРНА MASSAIENSIS-GUIBOURTIA CONJUGATA THICKET 


BAPHIA MASSAIENSIS-XYLIA TORREANA TREE SAVANNA 


XERODERRIS STUHLMANNII-COMBRETUM APICULATUM TREE SAVANNA 


TERMINALIA SERICEA-POGONARTHRIA SQUARROSA TREE SAVANNA 


KIRKIA ACUMINATA-AFZELIA QUANZENSIS-COMBRETUM APICULATUM 
TREE SAVANNA 


ЕСЕГЕ) KIRKIA ACUMINATA-AFZELIA QUANZENSIS TREE SAVANNA 


| 
[ 


COMBRETUM APICULATUM-KIRKIA ACUMINATA TREE SAVANNA 


ANDROSTACHYS JOHNSONII-CROTON PSEUDOPULCHELLUS DRY FOREST 


реј 
== 
Сињ 
Бак ој 
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ROCKY OUTCROP COMMUNITY 


MIXED ROCKY OUTCROP COMMUNITY AND ANDROSTACHYS JOHNSONII- 
CROTON PSEUDOPULCHELLUS DRY FOREST 


COLOPHOSPERMUM МОРАМЕ-АСАСІА TORTILIS-UROCHLOA MOSAM- 
BICENSIS TREE SAVANNA 


ACACIA TORTILIS TREE SAVANNA 


ACACIA SENEGAL SHRUB SAVANNA 


SALVADORA ANGUSTIFOLIA SHRUB SAVANNA 
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COLOPHOSPERMUM MOPANE-EUCLEA DIVINORUM-ENTEROPOGON 
MACROSTACHYUS TALL TREE SAVANNA 


COLOPHOSPERMUM _ MOPANE-COMMIPHORA GLANDULOSA-SEDDERA 
CAPENSIS OPEN TREE SAVANNA 


COLOPHOSPERMUM MOPANE-ENNEAPOGON SCOPARIUS SHRUB SAVANNA 


COLOPHOSPERMUM MOPANE-THEMEDA TRIANDRA SHRUB SAVANNA 


COLOPHOSPERMUM _ MOPANE-COMBRETUM APICULATUM-DIGITARIA 
ERIANTHA OPEN TREE SAVANNA 


DIABASE COMMUNITY 


ACACIA BORLEAE-ISCHAEMUM AFRUM SHRUB THICKET 


COMBRETUM IMBERBE-FUIRENA PUBESCENS OPEN TREE SAVANNA 


ACACIA ALBIDA-FICUS SYCOMORUS RIVERINE FOREST 


ACACIA XANTHOPHLOEA-PANICUM MEYERIANUM OPEN TREE SAVANNA 


ACACIA XANTHOPHLOEA OPEN TREE SAVANNA 


SPOROBOLUS CONSIMILIS GRASSLAND 


PAN COMMUNITIES 


INTERNATIONAL BORDERS 


ROADS 


RIVERS 
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рб 2 
The Burkea africana—Pseudolachnostylis maprouneifolia tree savanna on Waterberg 
Sandstone. 


Floristic composition 

Trees, among which Burkea africana, Pteleopsis myrtifolia and Pseudolach- 
nostylis maprouneifolia are the most striking, grow up to 10 m high. Shrubs and 
sparse shrubs reach up to 3 m and include species such as Hymenocardia 
ulmoides, Xylopia odoratissima, Bauhinia galpinii, Diplorhynchus condylocar- 
pon and Pteleopsis myrtifolia. Two species, namely Ochna pulchra and Holar- 
rhena pubescens are characteristic for this community only. In the study area the 
latter species together with Burkea africana are restricted to this community. 
Other conspicuous woody species are Combretum collinum, C. zeyheri, Hexalo- 
bus monopetalus, Peltophorum africanum, Monodora junodii and Dalbergia 
melanoxylon. A few species with a tropical distribution such as Acacia polyacan- 
tha subsp. campylacantha, Xylopia odoratissima, Crossopteryx febrifuga and 
Drypetes gerrardii (Van Wyk, 1972, 1974) are found in this community. Prer- 
ocarpus angolensis, Heteropyxis natalensis, Turraea nilotica, Peltophorum africa- 
num, Manilkara mochisia, Combretum molle and Cryptolepis oblongifolia are 
less conspicuous, yet occur scattered throughout this community. 


ЕЕЕ 
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The herbaceous component is dominated bv Andropogon gavanus and Fim- 
bristylis hispidula. while Digitaria eriantha and Panicum maximum often grow in 
association with them. Other widespread herbaceous species in this community 
are Pogonarthria squarrosa, Tricholaena monachne, Eragrostis pallens, Aristida 
argentea, Hermannia glanduligera, Brachiaria nigropedata and Vigna unguicula- 
fa. 


Structure 

The structural analysis of the woody component of the community is given in 
Tables 2 and 3 as well as in Figures 9 and 10. 

The highest total percentage canopy spread is found in the 2 m stratum, 
while the values for the 1 m and 3 m strata are also relatively high (Table 2). In 
the strata above 3 m the canopv spread is relativelv low. The total percentage 
canopy spread in the 2 m stratum (13.83 ^; ) can mainly be attributed to species 
of the 3 m height class (6.22 ©, ). Up to the 3 m stratum, shrubs have the highest 
total percentage canopy spread. In the 2 m stratum Hvmenocardia ulmoides, 
Bauhinia galpinii, Diplorhynchus condvlocarpon and Pteleopsis myrtifolia have 
high percentage canopy spread values. while in the >6 m stratum Pseudolach- 
nostvlis maprouneifolia, Burkea africana and Pteleopsis myrtifolia have a re- 
latively high percentage canopy spread (Table 3). 

Most of the individuals up to 3 m are shrubs or sparse shrubs whereas the 
higher height classes are dominated ћу trees (Table 2). Pseudolachnostvlis map- 
rouneifolia (2.46 ^c) and Bauhinia galpinii (2.32 ^v ) have the highest percentage 
apparent canopy cover while Holarrhena pubescens (273 indiv/ha) and Di- 
plorhynchus condvlocarpon (110 indiv-ha) have the highest densities (Table 3). 


1.2 The Baphia massaiensis—Guibourtia conjugata thicket 

This thicket is situated on the eastern border of the Kruger National Park, 
from south of Shirombe to just south of Matlakuze Pan and stretches westwards 
more or less to Wambiya Pan (Figs 1 & 3). This community lies on a sandy 
plateau between 475 and 532 m above sea level. The medium to coarse-textured 
sandy soil is brown. dull brown to dark red-brown in colour and deeper than 1 
m. Stones seldom appear on the soil surface. The stronglv leached topsoil is 
apedal with a loose consistency and has a pH ranging from 4.3 to 5.5. Carbon- 
ates are absent in the topsoil. 


Floristic composition 

In those parts where Baphia massaiensis and Guibourtia conjugata are the 
most abundant species a dense thicket 3 to 4 m high is formed. The western 
parts of the community is a tree savanna with species such as Afzelia quanzensis 
becoming up to 10 m high. Other widespread species are Xvlia torreana, Com- 
bretum celastroides, Hugonia orientalis. Pteleopsis myrtifolia, Vitex amboniensis, 


TABLE 2. 


Percentage canopy spread in different strata and the mean number of individuals per hectare (indiv/ha) in different height classes of 
woody plant species in the Burkea africana—Pseudolachnostylis maprouneifolia tree savanna. 


Percentage canopy spread Mean number of indiv/ha 


Growth form Height class Growth form 
а — m Height = = 
Sparse class | Total Sparse 
shrub | Shrub] >6 |4-5m, 3m | 2m Іт | 0,5 т Tree | shrub | Shrub 
0,25 ШО | 245 15 4 
1,57 0,55 | 2,16 | 2,74 33 2m 12 
3,54 Sots | AID) 3568185021 49 35 Te 
4,72 ФЕ | Фи |) 1599 || O22 [| Sui 146 189 145 
BS Тоде | MEI VAL | Seg | 5529 | hg 171 219 152 
2650 DU ФЕ (uox | Пл] SS | 2:99 | 1.52 238 387 205 


“Figures in this column are referred to in the text as "Total percentage canopy spread" values. 
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ТАВЕ 3. 


Percentage canopy spread in different strata; mean number of individuals per hectare (indiv/ha) and the percentage apparent canopy 
cover (p.a.c.) of a few species* in the Burkea africana—Pseudolachnostylis maprouneifolia tree savanna. 


Percentage canopy spread 


Stratum (m) 


Plant species* p.a.c. 

6 4-5 3 2 1 0,5 
Pseudolachnostylis maprouneifolia ................... 2.46 0.73 1,42 1.48 0.88 0.60 0,44 
Гора ГОРИ Це ЕУ eg uod uU rS 2:92 0,60 1,40 1,60 1,40 
Hymenocardialulmoides mee sae enea opena ee aea aame 2,21 0,13 1,35 2,06 1,48 0,75 
Breleapsisimyttitoliac тни ОКК See eee oo oe 2,16 (0037 orsi 0,97 1,05 0,84 0,38 
Diplornynchus condylocarpon ......................- 2,08 0,06 0,17 0,63 1,36 1,37 1,08 
ERO lame Nasu DESCEM Si. мА...» шд... 1,84 0,32 0,40 0,51 0,81 0,66 
Burkeafatnicana Т ee res 1,39 0,51 0,39 0,37 0,32 0,27 0,18 
Lleferopysxisimatalensis--- о о је 1,05 0,95 0,75 0,53 0,13 
шешеге 0.79 0,17 0,22 0,33 0,22 0,04 


j 0732 
Gombretumicollinum E E миы 0,79 0,04 0,23 0,24 0,50 0,38 0,16 


*Only the ten species with the highest percentage apparent canopy cover (p.a.c.). 


зашипшшо ју зибја 241 Јо sisqppuy. |ратуэп.у рир uouduosaq 290814014 
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The Baphia NM. Fere, cipe thicket in the Wambiya area. 
Alchornea laxiflora, Grewia microthyrsa, Ptaeroxylon obliquum, Heinsia crinita, 
Zygoon graveolens and Strychnos madagascariensis. 

The Baphia massaiensis—Guibourtia conjugata thicket is an unique vegeta- 
tion type. Tropical species such as Baphia massaiensis, Drypetes mossam- 
bicensis, Pterocarpus lucens subsp. antunesii and Paropsia braunii are found no- 
where else within the Republic of South Africa. Other species with tropical 
affinities (Van Wyk, 1972) are: Guibourtia conjugata, Hugonia orientalis, 
Pteleopsis myrtifolia, Xylia torreana and Cleistanthus schlechteri. Some of the 
more widespread species are Zanthoxylum davyi, Ochna spp., Ehretia amoena, 
Anisotes sessiliflorus, Boscia foetida subsp. rehmanniana and Conostomium zout- 
pansbergensis. 

In Figure 1 the community is subdivided into the Baphia massaiensis— 
Guibourtia conjugata thicket and the Baphia massaiensis—Xylia torreana tree 
savanna. Within the latter community Balanites maughamii, Xylia torreana, 
Guibourtia conjugata, Spirostachys africana and Drypetes mossambicensis are 
the most striking trees. Fariell (1968) described a related community in the 
vicinity of Malvernia in southeastern Zimbabwe with conspicuous species such as 
Baphia massaiensis. Guibourtia conjugata, Pterocarpus lucens subsp. атипезп, 
Strychnos madagascariensis and Pteleopsis myrtifolia. 


Floristic Description and Structural Analysis of the Plant Communities 425 


The herbaceous component is poorly developed and herbs are often com- 
pletely absent underneath the dense shrubs. Eragrostis pallens, Digitaria erian- 
tha and Panicum maximum are the most important herbaceous species while 
Phyllanthus burchellii, Merremia tridentata, Perotis patens, Commelina erecta, 
Borreria scabra and Tricholaena monachne are frequently found. 


Structure 

The structural analysis of this community is given in Tables + and 5 as well as 
in Figures 9 and 10. The highest total percentage canopy spread is found in the 
2 m stratum (26.32 %) while those of the 3 m stratum (19,78 %) and the 1 m 
stratum (19,18 %) are also relatively high (Table 4). The total percentage 
canopy spread of the remaining strata are relatively low. The high value for the 
2 m stratum can be attributed mainlv to species of the 3 m height class. The 
species contributing significantly to the canopy spread in the 2 m stratum are 
Baphia massaiensis, Guibourtia conjugata and Combretum celastroides (Table 
5). Species of the >6 m height class do not contribute much to the canopy 
spread in the 0,5 and 1 m strata (Table 4). 

Density remains more or less constant from the 0.5 m up to the 3 m height 
class, with a sharp decrease in the taller height classes. In spite of the large 
number of individuals in the 0,5 stratum, the total percentage canopy spread is 


На 4 
The Xeroderris чиштаппи—Сотбтетт api: ulatum wee savanna tn the Y ano» 


TABLE 4. 


Percentage canopy spread in different strata and the mean number of individuals per hectare (indiv/ha) in different height classes of 
woody plant species in the Baphia massaiensis—Guibourtia conjugata thicket. 


Percentage canopy spread Mean number of indiv/ha 


Growth form Growth form 


Height class 


shrub | Shrub 


“Figures in this column are referred to in the text as “Тога! percentage canopy spread” values. 
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Percentage canopy spread in different strata; mean number of individuals per hectare (indiv/ha) and the percentage apparent canopy 


TABLE 5. 


(p.a.c.) of a few species* in the Baphia massaiensis—Guibourtia conjugata thicket. 


Percentage canopy spread 


Stratum (m) 


Plant species* p.a.c. | indiv/ha — 
>6 
ВАРТО CO ET НЕ 9.47 326 
(ои рашта сопа на. 8,85 345 0,50 
Соает) aoc аййп............................. 2.02 123 0,68 
MARSH CLI NGL дод есента воо одд брана је 1,97 63 
Comorctumi celastroides Э ЗЕЕ 1,95 88 
сетан еШеспе «SOPORE rS less 81 
(Соха ОШ ВЭ 1,24 42 
рова сну ка сата о Осе. сее сл sperm ws i 8 1,03 
Пеја СУЛИ Дион и e пп нанета етика 1.08 122 
Сао о по рева о тее Е 1.07 238 


*Only the ten species with the highest percentage apparent canopy cover (р.а.с.). 
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low. Sparse shrubs are numerous in the 0,5 m and 1 т height classes, whereas 
the 2 m, 3 m and 4—5 m height classes are characterised mainly by shrubs (Table 
4.) 

Baphia massaiensis (9,47 % and 326 indiv/ha) and Guibourtia conjugata (8,85 96 
and 345 indiv/ha) have the highest percentage apparent canopy cover and 
density, while Hexalobus monopetalus (253 indiv/ha) is also present in large 
numbers (Table 5). 


1.3 The Xeroderris stuhlmannii—Combretum apiculatum tree savanna 

This tree savanna borders on the Baphia massaiensis-Guibourtia conjugata 
thicket to the east, the Colophospermum mopane-Combretum apiculatum-Digi- 
taria eriantha open tree savanna to the west and the Colophospermum mopane- 
Enneapogon scoparius shrub savanna to the north. It occurs on a sandy plateau 
between 400 and 475 m above sea level (Figs 1 & 4). 

The fine to medium textured sand to sandy loam soil is dark red-brown to 
dull brown and is more than 1 m deep. No stones are found on the surface and 
the strongly leached topsoil is apedal with a loose consistency. The pH ranges 
from 5,0 to 6,4 and carbonates are absent. 


Floristic composition 

Trees become up to 10 m high and the most abundant species are Sclerocarya 
caffra, Xeroderris stuhlmannii and Combretum apiculatum, while Adansonia 
digitata and Afzelia quanzensis are very conspicuous but occur more scattered. 
Shrubs and sparse shrubs, e.g. Terminalia sericea, Combretum apiculatum and 
C. collinum are 2 to 3 m high. Other associated woody species include Dalbergia 
melanoxylon, Strychnos madagascariensis, Balanites maughamii, Guibourtia con- 
jugata, Vangueria infausta, Grewia monticola and Boscia albitrunca. Characteris- 
tic species in the herbaceous stratum are Aristida stipitata, A. junciformis, In- 
digofera inhambanensis, Limeum dinteri, Macrotyloma axillare and Pavonia bur- 
chellii. Associated species are Digitaria eriantha, Tephrosia polystachya, Schmid- 
йа pappophoroides, Vigna unguiculata and Tricholaena monachne. 

The community covers the biggest part of the Wambiya area and a character- 
istic feature is the large number of termitaria occurring locally. Species such as 
Spirostachys africana, Diospyros mespiliformis, Euclea divinorum, Capparis 
tomentosa, Panicum maximum, Chloris roxburghiana and Cenchrus ciliaris thrive 
on these termitaria. Farrell (1968) described a related community in southeastern 
Zimbabwe which is characterised by Combretum apiculatum and the associated 
species are Pteleopsis myrtifolia, Strychnos madagascariensis, Afzelia quanzen- 
sis, Xeroderris stuhlmannii, Sclerocarya caffra and Pseudolachnostviis map- 
rouneifolia 


TABLE 6. 


‘reentage canopy spread in different strata and the mean number of individuals per hectare (indiv/ha) in different height classes of 
woody plant species in the Xeroderris stuhimannii—Combretum apiculatum tree savanna 


жакага 
(m) 


Тога!“ 


Tree 


0.40 


1,15 
RAT 
1.69 


Percentage canopy spread Mean number of indiv/ha 


Growth form 


Sparse 


0.80 2200] 
0.20 Ја 


Shrub 


0.06 
0,82 
2.14 
3,61 
Ө 
ТО 


Height class 


Growth form 


77 
| Sparse , 
Tree | shrub | Shrub 


05m| (m) 
EL zu = а 
4-5 | 74| 221 42 | а 
3 180 | 50 94 36 
2 32A 99 128 96 


97 


Total | | 337 | 254 635 448 


sures in this column are reterred to in the text as "Total percentage canopy spread" values. 
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ЕБ S. 
The Terminalia sericea—Pogonarthria squarrosa tree savanna on deep sandy soils. 


Structure 

The structural analysis of this community is given in Tables 6 and 7 as well as 
in Figures 9 and 10. The 2 m and 3 m strata have the highest total percentage 
canopy spread (Table 6). Species such as Combretum apiculatum, Terminalia 
sericea and Combretum collinum. contribute considerably to these values (Table 
7). In the 0.5 m and 1 т strata shrubs have the highest total percentage canopy, 
whereas sparse shrubs have the highest values in the 2 m and 4-5 m strata 
(Table 6). 

The highest density is found in the 0.5 m. 1 m and 2 m height classes. Sparse 
shrubs are most numerous in the 0,5 m and 2 m height classes. whereas shrubs 
are most numerous in the 1 m height class. 

Only a few trees and sparse shrubs occur in the 76 m height class ( Table 6). 

Species with high percentage apparent canopy cover values are Combretum 
apiculatum (4.68%) Terminalia sericea (2.40%) and Combretum collinum 
(1.25%) while high densities were calculated for Combretum apiculatum 
(231 indiv/ha). Strychnos madagascarienis (169 indiv/ha). Pteleopsis myrtifolia 
(122 indiv/ha) and Dalbergia melanoxylon (122 indiv/ha) (Table 7). 
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1.4 The Terininalia sericea—Fogonarthria squarrosa tree savanna 

This savanna lies at 105 го 175 m above sea level in the Punda Milia area, the 
northwestern € ave Sandstone area and in parts of the Wambhiya Sandveld. It is 
found оп plains, plateaus and on moderate western. southern and northeastern 
slopes with à gradierit up to 6^ (Figs 1 & 5). 

The community occurs on Waterherg Sandstone. € ave Sandstone. shale and 
aeolian sand The fine to medium-textured brown to dark brown sand, to sandy 
loam soil varies from 120 mm to more than | m deep. Up to 20 ^v of the soil 
surface may be covered with stones. The topsoil is apedal. has a loose consisten- 
cy. is strongly leached and has а pH between 5.4 and 6.3. Carbonates are locally 
present in low concentrations 


Flóristic composition 

Most of the trees are 4 to 7 m high with а few reaching up to 12 m. Conspi- 
cuous tree species are Terminalia sericea, Lannea stuhlmannii, Kirkia acuminata 
m and 3 m strata the most important shrubs and 
sparse shrubs are € ombretum collinum, Xeromphis obovata. Combretum zevheri 


a 


and Sclerocarya caffra. In the 2 


and Strychnos madagascariensis Associated species inchide € ombretum apicula- 
tum, Hippocratea crenata, Dalbergia melanoxylon, Boscia albitrunca. E oncho- 
carpus сарахѕа, Dichrostachys cinerea and Conibretum mossambicensis. 

fhe presence of species such as Terminalia sericea, Combretum collinum. 
Strychnos madagascariensis and Xeroderiis stuhlmannii in the Pafuri area indi- 
cate the affinities between this community and the Xeroderris чи таппи—– 
Combretum apiculatum tree savanna Physiognomically and structurally these 
two communities are very similar. 

The herbaceous component ts characterised Һу Panicum maximum and Digi- 
laria eriantha with high canopy cover values, as well as hy Schmidtia pappophor- 
oides, Crotalaria sphaerocarpa and Pogenarthria squarrosa. А few species such 
as Vigna unguiculata. Brachiaria nigropedata, Merremia tridentata. Tephrosia 
polystachya, Hermannia glanduligera and Perotis patens are found scattered 
throughout the community. 


Stricture 

The structural analysis of the woody component of the community is given in 
Tables 8 and 9 as well as in Figures 9 and 10. 

The highest total percentage canopy spread is found in the 2 m stratum 
(11.39 7). Species of the 3 m height class contribute the most to this value. The 
highest total percentage canopy spread in the strata up to 2 m is due to shrubs. 
in the 5 m stratum it is sparse shrubs and in the 4—5 m and >6 m strata it is 
trees, that contribute most to the total percentage canopy spread. Species of the 

>b m stratum contribute little to the 0.5 m. | m and 2 m strata (Table 8). Га the 
2 m and 3 m strata Combretum apiculatum. C. collinum and Terminalia sericea 


TABLE 8. 


Percentage canopy spread in different strata and the mean number of individuals per hectare (indiv ha) in different height classes of 


woody plant species in the Terminalia sericea— Pogonurthria squarrosa tree savanna. 
| 
| Percentage canopy spread 


Growth form 


Stratum Height class | 

(m) | Тога! | Height - 

| Sparse | | | | class | Тога! | 

Free shrub | Shrub) тет (т) 

>б | 1,93 | 1,74 | 0.16 | 0,03 | 1,93 = 14 
4-5 4,16 | 2.32 | 1,06 | 078 | 1.83 4-5 S 
3 | 853] 2.08 | 3.42 3,03 | 0.78 3 161 

2 |1139, 1.32 | 432 | 5,75 | 029 2 279 

і | 952| 0,83 | 3,68 | 5,01 | 0.05 "EN 346 
0.5 | 698, 035 | 227 | 436 | 0.02 396 


"Figures in this column are referred to in the text as “Total percentage canopy spread" values. 
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Mean number of indiv/ha 
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shrub 
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56 

| 113 
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have high total percentage canopy spread values, while Terminalia sericea has 
the highest value in the >6 m stratum (Table 9). 

Plants of the 0,5 m height class have the highest density and the density 
decreases progressively up to the >6 m height class (Table 8). Combretum api- 
culatum (155 indiv/ha) and Strychnos madagascariensis (112 indiv/ha) attain high 
densities in the community (Table 9) whereas Combretum apiculatum (3,43 %), 
C. collinum (2,75 %) and Terminalia sericea (2,23 %) have high percentage 
apparent canopy cover values. 


2. The Croton gratissimus—Phyllanthus reticulatus tree savanna 

This tree savanna is characterised by species groups E, F & G. It occurs on 
steep rocky slopes and in "Клоо" in the sandstone areas of the Waterberg and 
Karroo Systems, as well as on the Malvernia Formation south of Pafuri. 

Two communities (2.1, 2.2) can be distinguished and are characterised by 
species group E and F respectively. The presence of species group G (Table 1) 
indicates affinities between the Kirkia acuminata—Afzelia quanzensis—Combre- 
tum apiculatum tree savanna (2.1) and the Androstachys johnsonii—Croton 
pseudopulchellus dry forest (2.2). The two communities often appear in associa- 
tion with each other on the same slope. The affinities of community 2.1 to the 
other Sandveld communities are shown by species groups G and H and the 
absence of species such as Pseudolachnostylis maprouneifolia, Hexalobus 
monopetalus, Strychnos madagascariensis and Guibourtia conjugata is notewor- 
thy. Species group H also reveals the relationship between the Croton gratissi- 
mus—Phyllanthus reticulatus tree savanna (2) and the Terminalia sericea— 
Pteleopsis myrtifolia tree savanna (1). 

The habitats of both these communities are very similar except that commun- 
ity 2.1 is mainly found on steep south-facing slopes whereas community 2.2 is 
not influenced by aspect. Both communities are charactertised by a shallow, 
stony, dark red-brown fine-textured soil. 


2.1 The Kirkia acuminata—Afzelia quanzensis—Combretum apiculatum tree 
savanna 

This community is found in the Punda Milia area between 305 and 555 m 
above sea level, mainly on steep south-facing slopes with a gradient up to 31° 
(Figs 1 & 6). The southern slopes are more cooler and moist than the northern 
slopes as a result of the moist south-eastern winds from the Indian ocean. 

Weathering of the Waterberg and Cave Sandstone in this area results in a 
dark red-brown fine-textured loamy sand to sandy clay loam soil. In general the 
soil is shallow (100-300 mm deep) and 8 to 40 % of the soil surface is covered 
with stones. The soil is apedal with a loose consistency and has a pH of 4.8 to 
7,2. In some places the soil is strongly leached and carbonates are locally present 
in a low concentration. 
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Fic. 6. 
The Kirkia acuminata—Afzelia quanzensis—Combretum apiculatum tree savanna against 
a south-facing slope near Punda Milia. 


Floristic composition 

The trees become up to 12 m high and the conspicuous species are Afzelia 
quanzensis, Kirkia acuminata, Croton gratissimus, Guibourtia conjugata and 
Combretum apiculatum. Shrubs and sparse shrubs grow up to 3 m high and 
include species such as Combretum apiculatum, Hymenocardia ulmoides, Di- 
plorhynchus condylocarpon, Monodora junodii and Hexalobus monopetalus. 
Species such as Combretum zeyheri, Strychnos madagascariensis, Rhoicissus re- 
voilii, Bridelia mollis, Phyllanthus reticulatus, Alchornea laxiflora, Maytenus 
mossambicensis and Artabotrys brachypetalus occur widespread throughout the 
community. 

Under the trees the herbaceous species have a low canopy cover but they are 
more dense in the open patches. Characteristic species are Pellaea viridis, P. 
calomelanos, Euphorbia polycnemoides, Kyphocarpa angustifolia, Panicum 
maximum and Digitaria eriantha. Other less common species are Asparagus fal- 
catus, Indigofera lupatana, Panicum deustum, Achyranthes sicula, Triumfetta 
pentandra and Crabbea velutina. 
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A number of species showing tropical affinities occur in this community. 
These species, such as Warburgia salutaris, Wrightia natalensis, Entandrophrag- 
ma caudatum, Gyrocarpus americanus, Albizia tanganyicensis, Schrebera argyr- 
otricha and Steganotaenia araliacea are relatively scarce or absent in other parts 
of the Kruger National Park. 

A number of species such as Brachylaena huillensis, Elephantorrhiza burkei, 
Rhus leptodictya, Acacia erubescens, Landolphia kirkii and Canthium huillense 
are not common, yet are often locally conspicuous. On the densely vegetated 
slopes and in the *'kloofs" the following species are common: 


Cussonia spicata Strychnos usambarensis 
Ficus sansebarica Acacia ataxacantha 
Urera tenax Vepris reflexa 
Erythrina lysistemon Brachylaena huillensis 
Pouzolzia hypoleuca Heteropyxis natalensis 


On the drier north-facing slopes this community differs from the savanna on 
the south-facing slopes. Combretum apiculatum is more striking on the north- 
facing slopes and as can be seen in Figure 1, the community can be subdivided 
into the Kirkia acuminata—Afzelia quanzensis tree savanna and the Combretum 
apiculatum—Kirkia acuminata tree savanna. 


Structure 

The structural analysis of this community is given in Tables 10 and 11 as well 
as in Figures 9 and 10. The vegetation up to a height of 3 m is dense (Table 10) 
and yields high total percentage canopy spread values for these strata: 14,85 % 
for the 3 m stratum, 14,50% for the 2 m stratum and 11,20% for the 1 m 
stratum. In the >6 m stratum the total percentage canopy spread is 4,25 % and it 
is composed of species such as Kirkia acuminata and Afzelia quanzensis (Table 
11). Species of the 4-5 m and >6 m height classes have low percentage canopy 
spread values in the 0,5 m and 1 m strata (Table 10). In the lower strata, e.g. 
the 2 m stratum, Combretum apiculatum, Croton gratissimus, Hymenocardia 
ulmoides and Diplorhynchus condylocarpon have high percentage canopy spread 
values (Table 11). 

The largest mean number of individuals per hectare, namely 814 indiv/ha, is 
found in the 0,5 m height class. In the higher height classes and in the 26 m 
class only 21 indiv/ha are found. Most of the individuals in the 0,5 m and 1 m 
height classes are sparse shrubs. Shrubs are relatively scarce except in the 2 m 
height class (Table 10). Species that occur in relatively high densities in this 
community are Monodora junodii and Combretum apiculatum (Table 11) and 
the species with relatively high percentage apparent canopy covers are Сот- 
bretum apiculatum (8,60%), Croton gratissimus (1.9396). Кика acuminata 
(1,63 %) and Guibourtia conjugata (1,61 %) (Table 11). 


ТАВГЕ 10. 


Percentage canopy spread in different strata and the mean number of individuals per hectare (indiv/ha) in different height classes of 
woody plant species in the Kirkia acuminata—Afzelia quanzensis—Combretum apiculatum tree savanna. 


Percentage canopy spread Mean number of indiv/ha 


Growth form Height class Growth form 


*Figures in this column are referred to in the text as “Total percentage canopy spread” values. 
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ТАВЕЕ 11. 


Percentage canopy spread in different strata; mean number of individuals per hectare (indiv/ha) and the percentage apparent canopy 
cover (p.a.c.) of a few ѕресіеѕ* in the Kirkia acuminata-Afzelia quanzensis-Combretum apiculatum tree savanna. 


Percentage canopy spread 


Stratum (m) 


Plant species” p.a.c. | indiv/ha 

>6 4—5 3 2 | 0,5 
(СРЖ ЕТ) ај КАПА КАМ СС 8.60 263 0,13 5,34 6,35 3,26 0,97 0,27 
Croton eratissimus ШЕ О a a eei ue 1,93 162 0,05 0,61 1,06 0,85 0,76 0,43 
ККА... 1.63 4 1,62 0,59 0,16 0,02 
CDon Anju gat а == з..... 1,61 47 0,26 0,93 1,16 0,75 0,45 0,09 
Aizen guanzensiS e e е ашта... «a se 1,59 9 1,43 0,68 0,17 0,04 
(CONN ANG E TEE cT 1,34 69 0,07 0,65 0,69 0,46 0,33 0,10 
Monodoramunodil e err мшу ао siete бес 1,10 415 0,15 0,53 0,78 0,63 
Ыушепобайташпо!йе$ ............................ 1,06 46 0,58 0,84 0,57 0,27 
Diplorhynchus condylocarpon ....................... 1,00 42 0,12 0,46 0,80 0,74 0,60 
Пипеајузта на Пеп О. 1,00 60 0,02 0,72 0,83 0,47 


“Only the ten species with the highest percentage apparent canopy over (p.a.c.). 
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lates Th 
The Androstachys johnsonii—Croton pseudopulchellus dry forest occurring commonly on 
sandstone hills. 


2.2 The Androstachys johnsonii—Croton pseudopulchellus dry forest 

This dry forest is situated on areas underlain by Waterberg Sandstone, Cave 
Sandstone and the Malvernia Formation at 355 to 475 m above sea level on 
moderate to steep (up to 22°) rocky slopes (Figs 1 & 7). The fine to medium- 
textured sand to sandy clay loam soil is dark red-brown to brown-black. Rocks 
and stones cover up to 60 % of the soil surface, while the soil depth ranges from 
100 to 250 mm. The topsoil is apedal with a loose consistency and has a pH 
between 4,8 and 8,3. The soil usually has a moderate concentration of soluble 
salts or is strongly leached in places. Carbonates can be found locally. 


Floristic composition 

Androstachys johnsonii, which grows up to 10 m high, is by far the most 
conspicuous species in this forest. Entandrophragma caudatum, Euphorbia con- 
finalis and Boscia albitrunca are also abundant species. Adjacent communities 
are often sharply demarcated from the dry forest and an ecotone is not always 
present. 

The shrub and sparse shrub components are not well developed. Among the 
species that reside in this community are Croton pseudopulchellus, Phyllanthus 
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reticulatus, Strophanthus kombe, Pouzolzia hypoleuca, Euphorbia espinosa, 
Dombeya kirkii, Monodora junodii, Vitex amboniensis and Alchornea laxiflora. 

The herbaceous component has a low cover value and the characteristic her- 
baceous species are Sporobolus panicoides, Achyranthes sicula, Enteropogon 
macrostachyus, Setaria ustilata, Leptocarydion vulpiastrum, Celosia трупа, 
Cymbosetaria sagittifolia and Selaginella dregei. The associated species are 
Danthoniopsis pruinosa, Panicum heterostachyum, Cleome monophylla, Cor- 
chorus longipedunculatus, Blainvillea gayana, Xerophyta equisetoides and X. 
humilis. 

A number of widespread species include Commelina benghalensis, Pseudob- 
rachiaria deflexa, Pupalia lappacea, Pellaea viridis, P. calomelanos, Asparagus 
setaceus and Blepharis maderaspatensis. The absence of Panicum maximum and 
Digitaria eriantha is noteworthy. 

Trees in this forest form an almost closed canopy leading to poorly de- 
veloped shrub and herb layers. Termitaria with species such as Boscia albitrun- 
ca, Achyranthes sicula, Urochloa mosambicensis, Panicum deustum, Capparis 
tomentosa and Sansevieria spp. are occasionally found. mainly on the northeast- 
facing slopes. 


Structure 

In Tables 12 and 13 as well as in Figures 9 and 10 the structural analysis of 
the woody vegetation is set out. 

Compared to the other Sandveld communities this dry forest has a unique 
structure. The total percentage canopy spread increases from the 0,5 m stratum 
to the 4-5 m stratum, which has the highest value (Table 12). The value for the 
4—5 m stratum is only slightly higher than for the >6 m stratum. In the 0,5 m 
and 1 m strata sparse shrubs have the highest total percentage canopy spread, 
but from the 2 m to the 6 m strata trees contribute the most to the canopy 
spread values. Androstachys johnsonii has the highest percentage canopy spread 
in all the strata while Croton pseudopulchellus shows high values in the lower 
strata (Table 13). In the 0,5 m stratum the canopy spread is relatively low. 

Densities do not vary much between height classes, the lowest density is 
found in the 3 m height class and the highest density in the 2 m height class. АП 
in all there are more trees than shrubs and sparse shrubs. although sparse shrubs 
are more numerous in the lower strata. Shrubs are scarce in all height classes 
(Table 12). 

Species with a relatively high percentage apparent canopy cover and density 
are Androstachys johnsonii (44.12 СЕ and 1 900 indiv/ha) and Croton pseudopul- 
chellus (3,7 % and 385 indiv/ha) (Table 13). 


3. The Rocky Outcrop community 
Hills and inselbergs built up of Cave Sandstone of the Karroo System are 


TABLE 12. 


Percentage canopy spread in different strata and the mean number of individuals per hectare (indiv/ha) in different height classes of 
woody plant species in the Androstachys johnsonii—Croton pseudopulchellus dry forest. 


Percentage canopy spread Mean number of indiv/ha 


Growth form Growth form 


Height class 


Shrub] >6 т | 4-5 т 


*Figures in this column are referred to іп the text as “Total percentage canopy spread” values. 
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Fic. 8. 
The Rocky Outcrop community on Cave Sandstone of the Karroo System. 


found at, e.g. Hutwini, Mashikiri and Mukahanya. These outcrops are character- 
ised by trees such as Stadmannia oppositifolia subsp. rhodesica, Steganotaenia 
araliacea, Ficus spp., Boscia angustifolia and Diospyros lycioides (Figs 1 & 8). 


The physiognomic striking species are: 


Ficus ingens Maerua angolensis 

F. soldanella Ptaeroxylon obliquum 
F. tettensis Gyrocarpus americanus 
F. sonderi Euphorbia tirucalli 
Commiphora marlothii Rothmannia fischeri 


Common sparse shrubs and shrubs include: 


Antidesma venosum Croton menyhartii 
Hippocratea crenata Drypetes gerrardii 
Urera tenax Adenium obesum var. multiflorum 


Vepris reflexa Hexalobus monopetalus 
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Widespread herbaceous species are: 


Vahlia capensis Jatropha messinica 
Thunbergia hirta Danthoniopsis pruinosa 
Tephrosia virgata Gloriosa superba 
Ocimum canum Coleochloa rehmanniana 


In Figure 8 the pure form of this community is illustrated. In other areas, as 
illustrated in Figure 1, the Rocky Outcrop community occurs together with the 
Androstachys johnsonii—Croton pseudopulchellus dry forest. 


4. The Diabase community 

This community occurs in the Punda Milia Sandveld area on fine textured 
dark to very dark red-brown sandy clay loam to clay soil. It is found on diabasic 
sills west of Punda Milia at 475 to 520 m above sea level (Fig. 1). The most 
conspicuous woody species are Acacia nigrescens, Combretum collinum, C. 
zeyheri, Dichrostachys cinerea, Pterocarpus rotundifolius, Bolusanthus speciosus 
and Dombeya rotundifolia. Conspicuous herbaceous species are Hyparrhenia 
rufa, Setaria holstii, Themeda triandra, Setaria sphacelata and Heteropogon con- 
tortus. 


COMPARISON OF STRUCTURE 


Vegetation structure is defined by Dansereau (1951) as the organisation in 
space of the individuals that form a stand (and by extension a vegetation type or 
a plant association) and the primary elements of structure are growth form, 
stratification and coverage. Basically vegetation structure is therefore the dis- 
tribution of biomass in space (Kershaw, 1964). 

In Figures 9 and 10 diagrammatic presentations of the total percentage 
canopy spread and mean total number of individuals per hectare in the different 
strata and height classes respectively are given for the Sandveld communities. 

In five of the six communities represented in Figure 9 the total percentage 
canopy spread follows more or less the same pattern. There is an increase from 
the 0,5 m to the 2 m or 3 m strata and above that stratum there is a progressive 
and pronounced decrease in the total percentage canopy spread values. Com- 
munity 2.2 (Fig. 9) however, differs from the other five communities in that its 
total percentage spread values increase up to the 4—5 т stratum and has a high 
value for the >6 m stratum also. 

Generally there are few individuals per hectare in the higher height classes 
(Fig. 10). The density of community 2.2 once again reveals a totally different 
pattern. Here a large number of individuals per hectare are found in the 4—5 т 
and >6 m height classes. 
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Fig. О; 
A diagrammatic presentation of the total percentage canopy spread in different strata of 
woody plant species of the Sandveld communities 
1 The Burkea africana—Pseudolachnostylis maprouneifolia tree savanna 
2 The Baphia massaiensis—Guibourtia conjugata thicket 
.3 The Xeroderris stuhlmannii—Combretum apiculatum tree savanna 
4 The Terminalia sericea—Pogonarthria squarrosa tree savanna 
1 The Kirkia acuminata—Afzelia quanzensis—Combretum apiculatum tree savanna 
2 The Androstachys johnsonii—Croton pseudopulchellus dry forest 
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